Edwin Hubble (1889-1953), pic-
tured below, accumulated a
wealth- of fundamental data that
served as a basis for many of the
theories of cosmology. "Hubble's
law of the red shift" was based on
his finding that extragalactic neb-
ulae recede at velocities that in-
crease linearly with distance. He
also discovered that these nebulae
were in fact isolated systems out-
side the Milky Way. One such
system is the spiral galaxy
Messier 66, shown above.

of organisms and the physical sciences in the evolution of the universe
and its constituent domains.

Evidence that the evolution of the universe has taken place over at least
several billion years is overwhelming. Among the most striking indica-
tions of this process are the receding velocities of distant galaxies. This
general expansion of the universe was first noted in the late 1920s and
early 1930s by the American astronomer Edwin Hubble from his studies
of the changing wavelengths of light from distant stars and galaxies (Hub-
ble, 1929; Hubble and Humason, 1931). Extrapolating backwards, astron-
omers today estimate that the expansion probably began some 10 to 20
billion years ago. This concept of expansion from a more dense early state
was dramatically confirmed in 1965, when faint radio static left over from
the early universe was discovered by radio astronomers at the Bell Lab-
oratories (Penzias and Wilson, 1965]. The intensity of this static was just
what would be expected to result from the expansion of the universe.
Confirming earlier predictions, the discovery strongly reinforced the sci-
entific theory that the universe evolved from an initially dense state at a
starting temperature of approximately 100 billion degrees Celsius (Wein-
berg, 1977).

The invariant spontaneous decay of the radioactive isotopes of some
elements, resulting in the formation of inert daughter isotopes of other
elements, provides further evidence that the universe is billions of years
old. Analyses of the relative abundances of radioactive isotopes and their
inert decay products in the earth, meteorites, and moon rocks all lead to
-the conclusion that these bodies are about 4.5 billion years old. This
finding agrees with calculations of the age of the sun based on the theory
of stellar evolution and is consistent with estimates of the time that would
be required for the origin of life and the evolution of organisms. Another
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